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Bcecorauufl iray«(HO-MCcJieA05BTC.ibCKMfi m»ctiit>t 

no KpCILieNHIO CKB8*IUt ff 6yfW)BtlM pacTBOpUM 



<54) yCTPOFICTBO HJlfl yCTAHOBKH PACMHPflEMOrO 
XBOCTOBMKA B CKBAXCHHK 



H*o6p*n»IHe OTHOCHTCfl K KpeiU€HMia CKBfl- 

*hh m npeaHaiHaMCHo k HcnMwonuuHio npH 

H30,1*UHH npOHHUSeMNX IMBCTOB B HC06CH 
*tt«HWX CKBBsKHKaX H ptMOHTe OOCBAHMX KO- 

•10HH. ^* 

H^aecTHo vctdoActbo jjn ycraHoaKH pac 
ufMpHe.Moro xaocTOfiHKa b cKBd>fttfHe, atuiovaio- 
iuc« 3aKpenneHHVK> aepxHcA Marrwo Ha Tpy- 
6ax j.iw cn\CKa ycTpoficraa a cicaaMHHy no- 
Jiyio lUTawry c nopiuHCM a jixxcHeA wacTw h 
oxaaTbiaaJoiuHA nopuienb tttuHHAp c pacoinpH- 
renex. y era ho bmh huh Ha una lire c ro3Moxc- 
HOCTbio nepewcuueHMfl (I). 

B *tom ycrpoficTM xboctobhk paaxemeK 
Ha* tUMKtupotf c paciukpMTcicM, hto ft aaa- 

P*H HhJX CHTyaUHflX MO*CT OCJlOftHHTfr AHKBH- 

Aaamo aaapnft H3-3a ocraweHH* a ckba^hhc 
MaccHBHoro tuuiHiupa. 

. Hauoaiee 6vih3k*<m x lipoma raeMoxy no 
TOCHHVeCKOft CytUMOCTN h aoct h ra€ m oMy pc- 
3y^bTary hbjtpctcj? ycrpoficTao A*a ycraHOBKH 
. pacujHpgcMoro xaocroBHKa a cxaaacMHe, biciio- 
saxmiet npMco*jwHenHbifi k Ko-ioKHe rpy6 uh- 
A-Hiip k pa3MCtueHKbifi a cro nonocTH nopmcHb 

CO OITOKOM 0 BepXHeH H3CTH M pacWHpHT&rteM 

co urraKrofl — b HHXHen wacm |2J. 



HeaocraTKOM K?aocTHoro ycTpoAcru *a- 

•15ICTCM C.IOXHOCTb T*XHOJIOrHM MKDCfUICHHH 
XBOCTOBMKa. MTO CD* 3* HO C HeoftXOiUIMOC rb!0 
COSJiaHH* O TpyfSaX H3<5biTOMHOro ASBJieHHfl 

(120—130 kit/cm*) pacuiHpeHHg xbocto- 
8MKa 9 uto noeuiiiaer onacHoct b pa6ar h tpe- 
5 6yer HcnaifcjoaaHHc HaseMHoro hctohkhkb ,iaa- 
jichh« (ucMeHTMpoaoMHoro arperaTa h-im 6ypo- 
aoro Hacoca). 

Ue-ib H3o6peTCHH54 — ynpomeMMc TexHaio- 

rHH AZKpeitJICHHH XBOCTO0HK3. 

to 3ra ucjtb jiocmraercfi tcm. mto uh*imkap 
BunoviHen c KananaMM on« cooGwchh* noa- 
noptUHeooA nonocTH c 3arpy6H&iM npocrpa«- 
ctbom. a nopuieKb ch3 &kch * m f xa kh3M0m jw« 
^HxcauRK cro a muHaape, awnaiHeHKox a bh- 
Jia noAnpywHKeHHoro a oceao* Han pa aneHH h 

ts uiTOKa c paj.Ha.ib ho riOABHMciiuMH uxapaMH. 
pa3MeuieHHUMH a KOJibu^aux nporoMKax nopui- 

H» M UH^HHzpa. 

Ha sepTeace H3o6pa>«eH o6iumm bha ycrpoA- 
ctb3 a pa3pe3C ncpe,i nasa-ioy jaKpcn/ienH* 

20 XBOCTOBHKn. 

ycrpoAcTBo BK.i«MaeT uh/?hh5P I c naHa- 
-naMH 2h3h Hopmenb 4 c n 04 n p y >k h hchh wm 

UJT0K0M 0. IJIT8HIOH 6 H paClMHpHTO-ICM 7 



UjUHHjp I B HV\'Ai.H<(l Hik'Tll BbillO.IHCH C H0.1W- 
" npOTOMKOA 8 II a BHVTpCHHCfl uoaepxHoc- 
nOpliittik j4 HMtCT paAHO-lbHO nojBHJKHtre 

fajipjtoep uapu 9. ojaHJicweftcr- 
■ "i£»oA nporoMKofi S mwiuNApn J 
fmxiHmMMM c Kauu&oft:.Ka- 
10 W wrfcryiioM II. Kbhp.i 3 BbtaamtH 
^ce^vi I2,\a pacwiipitTcu 7 cHa6*eH 

^U^UHjHHapOM I H paCUlNDHTCACM 7 

7 xboctobh k J4. Hojhuhh IS o6o3Ka- 
;<$j>acMMeMfaift a rpy6w rpy* o*a pac$Htc- 
nopiun* 4 co uTaHroA 6 h pacoiHpHTC* 
^Lw otaentetiM* aaK*ccHna a aopmwe 
i^tiirrox 5 ewnaiwe* c Kan*.iaMt< 16. 
& ;?v^JLiiR r^pvtenoattHM iutokb 5 m nopmH* 4 
^DM^^xorpcHU ycuoTHHTc.ibHbtc *itaeiim 17. 
^j^l^nopiiiH^aaa naiocib 18 riiuuiapa I co- 
"-n^jloSiieMa c rpyOtiUM, a nojnopuiKeaa* ncuocrw 
: ^;J9'sepw KaaViu 3 w 2 - c jaTpyouuM npo* 
cTpanaiOM. 

■ j'^-is" ^yerpaftcrao paooraet cifAyiofimM o6pa- 

l«&-A'» r r«'B nopuirHfc 4 aiaa.iHaaK>T uitok 5 m $hk- 
K> *" cwpyioT ero uuipaMM 9 a mr*Ht * najoaieiotB. 
' ''ftloixc yruro nopi0CM» 4 scr*Ki*K>r • iMUMHup 
1 jo commerce*** uxMpom 9 ckwww* 

^urfoK 5 caoMM aaicT>noM 1 1 abuawaaaer wa- 
p« 9 a KaiwiiCB>M> f<anaBK\ 8 a rtu can*** 

fiopui^Mb 4 <t>MK^Mpycrcff othocktwuho uicimma- 
pa I npn ycrpoiiCTaa a ctcaattttNy Tpy- 

6u He w,ia;'y«j»>T* aiukoctmp »uh acc sanav 
Haw muctkhho. B,pci>.ii»TaTi* vroro 4aa*ieNae 
a iKunopwiiraoA wMocTit 19 pacTcT h pa§Ko 
nupocT&Tj^ecv/vy juib.ichhk> larpyoKoro 

CIttt6* *ICKOCTB\" CIpM KtyOKKU 

\a#K*7oaHKa a rpyflu cOpacyaaioT 
rpV3 !o. w»v.?trfH »^a».n;H;i«*T kitok 5 a nop- 
in tut, 4 Uyit itom Ko.iuurfuiM Kattaaica IG 
ukok* t<jaur; >M a«Tca c ^atccdTopauH 9. Bra*- 
KMBaevwMH ;;*~*H2r."t* I a nopiuoiifc 4. nocae 
Mcro nopmeHi* 4 .irficTanen paaMOcm aaa- 
tVNKM a nran#»pi:fH**»A 19 m Hajnopuiiteaaft ID 
nai«cT«\ uH.-wn.zpa 1 .im4*«tc* natpx c npo- 
mrMaaHNtx paciUKpifTr.iM 7 «nrpo xboctobnk *• 
14. NopueHb 4 cf. juts ii i oft H m pac?»HpKtf 
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„icm 7 aoM/KVTcn ao tcx nop. tok* juutnan 13 
ne caaeT a ccajio 12 Kanaka 3. 3mu WTHra-* 
ma HaAWKhoc^ paaofimeHMf ;Tjpy6Hor6 r(< 3a- 
tpyOnoro npocTp^Hcraa ;«a aiyHil^notj^t \. 

HKH ytlXOTHWP&bBlte"}^ 

^tHapoki 1 m noj)iai^ii"4; m M^^'ilbii'maei^^: 

M IUTOKOM 5. Ha 9TOM 3ai^HMHM«TTC>l paCtHH- 

ptHMC XBOcToamca. 14 c ynopOM ero a omiaajp . 
I m ycTpoAcTBoVflOAttHManr ea ^^ii^^c i 
nporaniaaKKCM pacuiHpirreag 7 ^j^^craVv ' 
uiyiocn Macrb xaocroBH Ka HA^'^^^fe^:-;^ 
npwKMctitrae y^oflcTBo-wk''i^N6aim : ' 
paciuapacMux xaocroaMKoa a cKaaacHKax no> 
aojHT Sa oier ynpotueHMH rextfonorMH ayreM ' 
hciciiw€H«ii Hcnaib3oaaH»» aaatmux hctoh- ; 
HHKoa jaaaettax. KanpHMap oeMnrrKpoaoqaux v' 
arperaroa, n aoauiueNMa ypoaua TexHMXH <Je* 
3onacHocrM pi6or Ka yctbe noaiucim *$4*k- 

THBHOCTb NMamtMtf CKBa^CMH, 



0opmgAa u3o6pemaiM 

1. VcrpoAcTBo aan ycTaMOBKM pacuiMpaeMo* 
ro xaocroBHXB ■ cxaa^Hifc. Bjunptianmee bpb* 
coeaBHcBBua k Koao«He tpytf murnuip » pa)- 
MememmA a «ro oaaocm nopfttetrW co umwox v. 
a aepxmfi Macra h pacoiiipimiettkfio ? pjfra^> A 

«rro. c uf^M yspoutatmi t^xmouidtmh aatcpen- 

.1CHBB XBOCTOBHKa. BblHOulMeH C Xft- 

Ha.taM«t xia coo6uieHHB no r ifiopiuHcaoa no-ioc- 
th c MTpyftHMM npocrpaiXTBo*. a mrpttjea^ 
oiaO^tii MexaBNiMoM ^MKcaiiHH no a hh- 

JKMJipc. 

2. ycrpoftcrao fro n f, vrjuHUKHneec* Tcm. 
nto McxaMHiM (^HKcaup** nopuiMfl BtaiioAHeH a 
bna« noaiipymBKCHNoro h ocraoH NanpaauieNNH 
uitokb c p».iHa.Vbfiti tMABHMHunn luapa^M, 
paiMCiuiHK»i%^ a Koibucaux nporo^Kax viopui* 
ira h tiM.tt<iupa. 

rkTOSHUKH HMI^up^ailHH. 
npHHBTM BO BffBMBHNe UpN. WtCITCpTKJe 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1 ]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



3 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylihder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1 , pp. 23-32 (prototype). 
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